Improved myocardial echocardiographic contrast with second harmonic transient response imaging in humans using intravenous perfluorocarbon-exposed sonicated dextrose albumin  by Porter, Thomas et al.
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~ L O W  Temperature (T) Mapping .Predicts Site of  
Successful Ablation While Minimizing Myocardial  
Damage 
j .  Marc Cote, Michael R. Epstein, John K. Tdedman, Edward P. Welsh, J. 
Philip Saul. Children's Hospital, Boston, MA 
Rediofrequency (RF) energy can produce reversible Conduction block at 
tissue T's from 45-509C. This study tests the hypothesis that low T RF 
applications using ciossd-loop T monitoring (Atakr, Medtronics) can improve 
accesSory pathway (AP) mapping accuracy while minimizing myoCardial 
necrosis. In 15 patients (5-34 yrs) with single AP's, RF energy was initially 
applied as a test at a setpoint of 509 for 10 sac or until AP conduction 
block. At successful sites, a 30-60 sac RF application with a 70 Q setpolnt 
was delivered at the same site. For some unsuccessful sites, 509 tests were 
followed by a higher T, 10 sac test (609 or 70 =) to determine if Inefficacy was 
due to inadequate heating or improper catheter positioning. A total of 27-509, 
7-609, and 16-70 Q RF applications were delivered to 15 successful and 12 
unsucCessful sites. At 14/15 successful sites, the initial 509 test resulted in 
AP block (positive predictive value - -  93%) at 2.4 sac (1-7 se¢) with a peak 
T of 47 a (44-49=). Conduction retumed in 13 of the 14 AP's, 3.1 sac (0.7-7 
sac) after turning off RF power. One 509 test lesion achieved permanent 
block, while for the other 14 AP's, the subsequent 70 ~ application achieved 
permanent block at 1.2 sec (0.7-.2.1 sac) with mean and peak T's of 56 and 
619. At 11/12 unsuccessful sites, neither the low T test (peak T 47 g, range 
44-50~) nor a higher T test in 6, (peak T 549, range 49--62~) resulted in AP 
block, while at the other unsuccessful site beth 509 (10 sac) and 702 (60 sac) 
applications produced transient block only, suggesting that at unsuccessful 
sites, catheter position more than T was responsible for absence of AP block. 
The data indicate that low T RF tests can predict he site of permanently 
successful AP ablation (p = 0.0013). Further, rapid return of conduction with 
most low T lesions suggests reversible myocardial injury. Thus, low T tests 
appear to be a useful AP mapping tool. 
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~ Albumin Microbubbles Adhere to Preferentially the 
Extracellular Matrix of  Inflamed Human Coronary 
Endothelium 
Ran J. Jankowski, William R. Wagner, Peter Alibali, Rina Ghandi, Flordaliza 
S. Villanueva. Universily of Pittsburgh, Pittsburgh, PA 
Although under normal Conditions, soniceted alburnin rnicrobubbtss (Albun- 
ex ®) pass unimpeded through the microcirculation, during some physiologic 
states such as following ca~ioplegia delivery, microbubbles linger in the 
myocardlum despite Constant flow. To determine potential mechanisms of 
rnicmbubble persistence, AIbunex®-endothelial ce l interactions were micro- 
scopically studied utilizing a perfused call culture preparation with and without 
prior inflammatory injury. Coverstlps with cultured human Coronary artery en- 
dothelial cells (HCAECs) were mounted in a perfusion system and perfused 
for 3.5 rnln with a 1:10 dilution of fluoresceln.labelod AIbunex ® microbubblas 
(50,000 bubblss/ul) in cell culture medium at a shear rata of 1Q0 sec-L To 
create inflammatory HCAECs, 20 ng/ml of phorbel mydstata acetate was 
added to the culture medium 5 hrs prior to periusion. The number of adher- 
ent bubbles was quantified in 8-14 microscopic fields (at 1000x) following 
peduslon using an epiiluorascent microscope. 
For beth Inflammatory and control conditions, bubbles adhered exclusively 
to exposed extracellular matrix, whereas cell surfaces and regions with con- 
fluent ceils were entirely bubble-free. Significantly fewer bubbles attached 
to the control matdx vs. inflammatory rnaldx (902 4- 487 vs. 3047 4- 2915 
bubbles/ram 2 exposed matdx, p < 0.004). A linear rola;Ionship existed be- 
tween the spatial extent of exposed inflammatory matrix and number of 
adherent bubbles ( r :  0.87). Based on these observations, we conclude that 
denuded endothelium, and not endothelial cells par sa, providos a site for 
bubble adhesion, and that inflammation enhances adherence. These data 
suggest that myocardial contrast echocardiography (MCE) can be used to 
assess endothelial dysfunction or damage, and may have implications for 
MCE measurements of blood flow using rnicrobubble transit rates. 
10:45 
[ "78"~ In Vivo Targeting, Eehogenic L iposomes for  of 
Tissue Specif ic Ultrasonic Enhancement 
Sasha E. Muter, Bonnie J. Kane, Michael J. Vonash, Melvin E. Klegerman, 
Jeremy L. Gilbert, Sanford i. Roth, Hayat Nkan-Onyuksei, David 
D. McPherson. Northwestern University Medical School, Chicago, Illinois; 
University of Illinois College of Pharmacy, Chicago, Illinois 
Tissue specific ultrasonic enhancement can be used for the detection and 
characterization of atherosclerosis (ATH). We have demonstrated the gen- 
eration of inherently echoganic liposomas olely by varying lipid Composition 
and that aCoustically reflective properties can be retained in Vrtro follow- 
ing antibody Conjugation. To evaluate in viva enhancement, we utilized an 
ATH Yucatan miniswine model (n = 4). Lipesomes were prepared using 
a (60:8:2:30) molar mixture of phosphatidylcholine, 4-(p-malomidopheayl) 
butryl phosphafldylethanolamine, phosphafldylglycerol, and cholesterol by 
a dehydration-rehydration method. Rabbit anti-human N-succinimidyl 3-(2- 
pyridyldithlo) propionate (SPDP) fibdnogen was thiolated for conjugation. 
Following lipasornal reaction, the unbound protein was removed. Unconju- 
gated lipasomes, then antibody conjugated liposomee were injected into the 
atheroma induced and normal arteries and imaged with a 20 mHz intmvas- 
cular ultrasound catheter (Boston Scientific, Sunnyvale, CA). The in viva 
echuganicity of the liposomes were Compared to that of blood Components. 
Results: 
Gray 5care Blood Uncon ugate(I Liposomes Conjugated Uposomes 
Mean 37 103" 112* 
SD 13.2 6.73 9.78 
*p < 0.05 vs Blood 
ATH tissue targeting was demonstrated with the conjugated lipossmes. 
We have demonstrated that these novel liposomes retain their acoustic 
properties in viva with site specific ATH enhancement. 
11:00 
~ ' ~  Visualization of  Intramyocerdial Coronary Vessels 
by Contrast Echocardiography; Observat ions Using 
AFO146 (Imagent) During Second Harmonic Imaging 
Bruno Cotter, ACh Duong, Oi Ling Kwan, Karen Wheeler, Shiro No:'aki, 
Anthony DeMaria. Univ of California t San Diego, CA 
Previous studies using ultrasonic Contrast agents have yielded a uniform 
rnyocardial blush attributed to the coronary microclreulation. AFO 146 is a 
new Contrast agent which results in linear or punctate opacificeflon of the 
myocardium indicative of vascular structures. To further examine this phe- 
nomenon, we studied 5 closed chest anesthetized ogs in whom we injected 
incremental doses (0.5, 1.0, and 1.5 co) of AFO 146. Injections of 0.06 cc/Kg 
were then given after IV dipyddamcie infusion (0.57 cc/Kg) and LAD Iigation. 
Second harmonic imaging (2H) (2.5 MHz transmitting, 5.0 MHz receiving) was 
performed in SAX viRw at mid papillary level using a prototype scanner (Acu- 
son). EKG, LV, FA and PA pressures were monitored; PO2 and cardiac output 
were performed at baseline and 3 rain post injection. Vidanintensity in gray 
levels (GL) was obtained from the midsaptum. Dudng injection of AFO146 at 
all doses. 2H imaging, but not fundamental, produced discrete punctata or lin- 
ear densities which persisted from 15 to 60 sas, appeared to branch, and from 
which Doppler recordings demonstrating diastolic flow vetodtiss Could usu- 
ally be recorded. At doses of 1.5 co, appearance of "vascular" structures was 
preceded by a short (19 4-14 sac) generalized myocardial blush. Increases in 
vidcolntansity after AFO146 were recorded at 1.5 cc doss:base,ne, 8 4- 2 to 
20 -4- 9 GL; after dipyddamole, 94- 4 to 27 ± 7 GL; and paradoxically, after LAD 
occlusion, 9 4- 2 to 33 4-18 GL, all p < 0.02. Doppler ecordings of some "vas- 
cular" structures post LAD occlusion revealed myocardial to epioardial flow 
suggestive of Coronary Collaterals. No hemodynamic hanges were observed 
during any injection. Thus, second harmonic imaging with AFO146 produces 
a characteristic image consistent with intramyocerdial vascular stru~lres. 
Understanding of this phenomenon may provide the basis for the direct as- 
sessment of Coronary flow and vessels in pts. 
11:15 
~"~'~ Improved Myocardial Echocardiographl¢ Contrast 
With Second Harmonic'rranslentResponse Imaging 
in Humans Using Intravenous 
Pedluorocarbon-Exposed Sonlcated Oextrase 
Albumin 
Thomas Porter, Feng Xie, Robert Armbruster, David Kricsteld. University of 
Nebraska Medical Center; Omaha, Nebraska 
We have shown in animals that very low doses of intravenous (IV) pedluoro- 
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carbon-exposed eonicated dextrose albumin (PESDA) can produce bright 
transient myocardial echocardiographic contrast (MC) when ultrasound trans- 
mission is briefly interrupted (transient response imaging (TRI)) following :V 
injection, especially when using a second harmonic (SH) receiving frequency. 
tt is unknown, however, whether MC could be produced with TR! in humans. 
Accordingly, in 15 patients with normal resting wall motion, the MC produced 
by TRI using SH imaging (2-2.5 MHz fundamental, 4.0-5.0 MHz received 
frequency) was compared with conventional SH imaging using 30 Hertz 
frame rates (CI) following 0.0025-0.01 ml/kg IV injections of PESDA. An 
example is shown: 
Base SH Contrast CI 
There were no side effects following any IV injection. Peak anterior ar, d 
posterior MC was significantly greater with TRI (37 :E 20 TRI vs. 18 .+. 14 CI 
anterior; 17 ± 14TRI vs. 5 :E 5 CI posterior; p < 0.02). Visually evident anterior 
MC was observed in 13 of 14 patients with TRI compared to seven patients 
with CI, and posterior contrast was visualized in nine with TRI compared to 
one with CI. Second harmonic TRI will significantly enhance the ability of IV 
PESDA to produce myocardial contrast in humans. 
11:30 
~ ' ~  Improved Myocardial Contrast Visualization W'dh 
Tissue Doppler Imag ing  Dur ing  Per iphera l  and  
Intracoronary Injection of Albunex ® 
Nelson R Trujiilo, Roger D. Bies, Douglas A. Morrison, Mark W. Keller. 
University of Colorado HSC, Denver, Colorado: DVAMC, Denver, Colorado 
Tissue Doppler imaging (TDI ®) encodes myocardial velocity and power. We 
investigated the use of Albunex ® given IV or intracoronary to strengthen the 
TDI ® Doppler signal and enhance myocardial contrast in 7 pts. Nineteen 
intracoronary iniections (dose: 1-3 ml) were performed. Peripheral injections 
(n = 15, dose: 10-30 ml) were made through an 18g IV during pharmacologic 
stress echo. Black and white (BW) images along with color encoded TDI ® in 
the power mode were recorded at baseline and following each Albunex ® in- 
jection. D~gital nd analog analysis was performed on 191 cardiac segments 
at end-diastole. Results: Background subtracted video intensity of intracoro- 
nan/injections was enhanced with TDI ® compared to BW (25 ± 12 for TDI ® 
vs. 13 =I: 5 for BW, p < 0.008). Video intensity was also enhanced uring the 
peripheral injection of Albunex ® (23 :E 12 for TDI ® vs. 11 :E 8 for BW, p < 
0.003). Analog interpretation fTDI ® was improved after Intracoronary injeo- 
lion, but not during peripheral injections. LV opacification also was enhanced 
on TOP after peripheral injections. 
BWprecontmst BWpostcontrast TOIprecontmst TDipostcontrast 
Parastemal long axis view showing contrast enhancement of the posterior 
wall and papillary muscle. 
Conclusion: TDI ® coupled with Albunax ® plovides quantitative enhance- 
ment of the Doppler signal with improved left vantricular cavity opacification 
and digital myocardial detection. 
11:45 
~ " ~  Reg iona l  Left Ventrlcular Diastolic Dysfunction 
Evaluated by Tissue Doppler imaging as an Eadier 
Signal of Myocardial Is®hernia. Experimental Study 
of Induced Ischemla and Reperfusion In Pigs 
Miguel Gareia-Femandez, Jos6 Azevedo, Pablo Puerta, Mar Moreno, 
Daniel SanRoman, Esteban Torrecilla, Esteban Lopez de Sa, Jose Vallejo, 
JuanLuis Delcan. Laboratorio de Ecocardiografia, Servicio de Carcliologia, 
Hospital General Gregorio Mar'anOn, Madrid, Espana 
Ischemia produces significant changes in the left ventricular (LV) wall thick- 
ening and velocity of contraction and relaxation of myocardial fibers, leading 
to regional wall motion abnormalities. The purpose of our expedmentsl tudy 
was to evaluate through a new echo technique, pulsed Doppler "nssue 
Imaging (DTI), the velocities of contraction and relaxation of an ischemic 
myocardial wall segment under continuous DTI monitoring. We produced 
ischemia of the distal interventricular septum through banding of the medial 
segment of the LAD in 8 pigs. In each animal we measured the peak velocity 
(VeVcm/soc) and time velocity integral (TVI/cm) of the systolic (S), eady (E) 
and late (A) diastolic velocities of relaxation by pulsed DTI of the ischemic 
wall segment at baseline conditions, during 5", 15" and 30" after induced 
ischemia and 5", 15" and 30" post reperfusion. The E/A DTI ratio, the LV 
pressure and the RR interval were also sequentially calculated. 
Bas 5" 15" 30" 5"pOSt 15"post 30"post 
EVel 13.84"2.8 11-6±2° 10.5~2.3 °° 9.8:1:1.7 ~ 13:t:3.8 13.3:t:3.7 13.7±2_8 
AVel 8.3±1.4 8.8:E1 9.7~0.9 ~ 10.8:E1.9 °° 9±1.4 8A:t:l.8 7.8±1.1 
E/AV 1.6±0.3 L3:t:2 ° 1:1:0.2~° 0.8+0.1°° 1.5±0.4 1.6:~0A 1.7±0.3 
SVel 5±1.2 4.5±t 3.5±1.7 ° 2.9+1.3°°4.8±1.1 5.2±1.3 5.3±12 
P Val o< 0.01; ao< 0.001 
We conclude that ransient ischernia can produce significant and reversible 
changes in the LV myocardial wall velocities of relaxation. These changes 
occur immediately after coro;'~ary occlusion in the ischemic segment, and am 
more pronounced for the E wave and the E/A ratio, followed by the systolic 
and the A diastolic waves. This new echocardingraphic method can give an 
adequate basis to perform an analysis of the LV regional myocardial wall 
function. Our results could be of interest in the further analysis of coronary 
interventional procedures and reperfusion techniques in a cflnical setting. 
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.Lone'term Outcome Alter Bypass Surgery Is Better 
,n Patients W'dh Ischemic Cardlomyopathy Who 
Have Viability 
Paul R. Pagley, George A. Belier, Denny D. Watson, Lawrence W. Gimpte, 
Michael Ragosta. University of Virginia, Charlottesville, VA 
Contractile function may improve after coronary bypass surgery (CABG) in 
patients {pts) with a low ejection fraction (EF) if resting thallium-201 (11) 
imaging demonstrates viability. It is unknown whether pts with low EF and 
viability have better long-term outcome after CABG compared to pts with 
low EF and poor viability. Accordingly, we evaluated 73 pts with coronary 
disease (CAD) and EF of 0.28 :t: 0.06 who underwent resting TI imaging 
pr(or to CABG. Segments (n = 15) on 13 images were scored: 2 = normal (> 
75% uptake) or total redistn-oution; 1 = mild (50-75%) defect with or without 
partial redistribution; and 0 = severe (< 50%) persistent defect. Viability 
scores were summed and divided by the number of segments visualized 
to derive a viability index (VI) (median = 0.67). Pts with more viability (VI 
>_ 0.67, n = 35) and pts with less viability (VI < 0.67, n = 38) were similar 
in age, sex, EF and extent of CAD. At follow.up (30 -4- 18 months after 
CABG) there were 21 cardiac events (19 deaths, 2 transplants). Pts with 
less viability experienced more cardiac events (15/38 vs 6/35; p = 0.04). 
Event-free survival curves am shown: 
. o ° % 
.=.._o. 
,,.o 
"-,__..~ P = 0.o~ 
t~ ...... More Viability . . . . . . . . .  
. . . .  Less ~llbgi~ 
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Thus, pts with CAD, low EF and viability on resting 1"1 scintigraphy have a 
better outcome after CABG than pts with less viability. 
